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(54) SUBSTRATE FOR SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To approximate a thermal expansion coefficient to those of a semiconductor element and other package materials, 
and to control the thermal expansion coefficient while improving thermal conductivity by forming the substrate by a sintered 
body in which 2W30wt% copper is made contain in tungsten or molybdenum. 

CONSTITUTION: The content of Cu in W or Mo is made 2W30wt%, and the thermal expansion coefficient of the substrate is 
brought close to both that of Si and those of GaAs and sintered alumina as another package material as much as possible. Cu 
is made contain in W or Mo through a powder metallurgy method. Manufacture is difficult by the melting points and the 
difference of specific gravity through a scorification. A material such as mixed powder is pressed, and sintered under H2 gas 
atmosphere at 1,000W1 ,400° C, and an intermediate sintered body having 1W50% porosity is obtained. Copper is infiltrated to 
the intermediate sintered body at 1,200° C under the H2 gas atmosphere, and a Cu-W alloy is formed. 



6l>Int. CI. 3 
H 01 L 21/58 
23/12 




® ^ BB ft PF 'j> & (A) BS59-21032 



6679 -5F 
7357— 5 F 



3 K) 



«*W»i6Hffl*« QMS ^ « 

®W K BZ?57 131026 

S BB57( 1982) 7 26 LJ 

IJWFftWWfciTH ltlftt 



A 



A 



fWPffiNMt i re 1*1 ^fr; 

AIR iff JKEdtift- 5 T tl I5#lft 



^ an 

i. % 93 © £ ft 

# l£ iSt £ ffi 

2- <& & m x <o m m 

(1) J'^^^T^'ifiin^Vy'^^^KSH^Z 
# 5ft 7 - *S «K W O # ^ «R ffl * « o 

(2) * -y r * t- » -t ft n * y -7 x y k m ± & j£ 

» 2fc -C *J — frc^W^^r^C: £ £ # S* £ :T * # 
stf * © #5 ffl ffl 1 2EfEtKe>3*i»ft«&tSffl&4Ko 

(3) ¥ <* & -7- Si * ?tn GaAfl t^it i 
t««i-r&«F»M*0»H» 1 JH iE tt © ¥ 3»f* 
« S M « tff o 

3. 9j © aa * 

t © ^ Slttt & *IS »««*$©¥***■?■««« 



W ff «b 3fc «2 SK & fir ifi S fit U t ^ & £ </-» 5 fcfc '/'i M 
-^&*©-c£>* 0 

3tt^ttL/c4»OiL-r=»-<-A' ( 2 9 * Ni - 1 7 * Co - 
Pa ) , 4 2 T o >f ( 4 2 56 Ni -Fe ) 4i'ONi # <fe 

■f T A* « + ^ y A ^ ^. ^j- y -i YtLilV}-*?**? 

H ^ jh ^ b -n t ±^ , « *n ffi « # ft tt «S * 3 
n * a» ^ k ti % » fin Cu ^^i^jlo^tK^ 

* o 

L a)- U * tf« b ifi ^ *^ ^ * ^- ^ it M <D II tt u 
<^ % K s ^ ^ 3fe -T- O >c i{? ft ^ ^ tit <D J\l /jo 

i> o 

cl 5 L it m (D -c N _b 5B © M ft * t& Jb* : ~? Z> 
U ^ L ^ ^ t> ^ ^ |rJL ^ Of © PQ KB ^ ^> c ^ >- «i W 



(i) 



—143— 



(2) 



* *T T «> * . 1 AfiJ tfitt 2>i * m- ifis 

^st t i ( ^ati t o Q^^n m s # « <t u 

^JflfctfiiSiraLOO^* GaAs £ W: j* i£ <* & <D 
< ftt © *3 ifc x *L©&ipjW:igOfc4>©-C<g>*o 

£*&%©T2>£o 



1^59-21032 (2) 
K ft n$ ic tiu * 7 * y ? ^pflpr « « « * * * 

6 # » - ^ y ^^r^fiogffiKfatt X 

t^iftt 2-30tfiUt4©tt, Si ©ftlfciK 
ft #ft £ GaAs -^teOttBilStf^T^ASIIST^ * 

*-©Mtgs&«ift©3*;&fc:-r£ * * ttif fl* 3 -r * 
ft&!&©*&^fcjgB^*J5;&©ft*#4'ffi5fe*rt: 

oi^«, ^MKJtiDrgfiCu © it £ a tf * 

^ o 

t **L©f698<D&«S:f#£W:i5o-tW-i * tt Mo 
g LA:Ott % *8 tt* & TT Cu, W, Mo <DMA& X U 





(3) 




J^-ki*-< it 




* m * * c 


t K t !> 




* o * S ft 


© **#5fc^ 


K^laU!)i©TiK 


■* it sm* 




ffc 30* >£ * ^> O £ ,£> GaAs 






-C££©TS>* 0 






b * * & w k i i> mmK 










^ y / ^f 


> i> l U ~s ? a ^ *s — 


1. o * — ? 


^-A<<Dta-^^^* 100X1 0 0 X 5n © 




jftUA:©*) 


* 1 000-1400 t TTHb 


# ^ s m a 



T»ct«ft«s i~5 o* ©«ul* * * * mm 

1 2 0 0t rfff 3i £ # 1—40 ft * © Cn — W 

&*>xvto&mm*m&.^itt c ?>m i i* © j§ 

* ^ A/.O* Si, GaAa ft£©fe»3ftffCfc*tjicL 
* o 



(4) 



m 


i m 




& & m & 




ft * 35 


(xltfV*C) 


(ca£/6n.aec.T:) 


1 Cn— 99W 


4.7« 


0.40 


5Cu-95W 


5.2 


0.45 


10 Co— 90 W 


7.0 


0.50 


I5Cu— 8 5W 


7.9 


0.54 


20Cu-8 0W 


8.3 


0.58 


25CU-7 5W 


9.0 


0.62 


30Co— 70W 


9.7 


0.65 


35Cu— 65W 


11.0 


0.69 


40Cu-60W 


1 1 .8 


0.73 


10Cu-89.5W-0.5Ni 


6.9 


0.49 


20Cu-79.5W-0.5Ni 


8.2 


0.57 


AltOs 


7.2 




Si 


4.0 




GaAs 


6.7 





-ts©5 t cu fci omi**^;fr:r* cu-w <£- 

&&+Z\*ittt>KFlbfk & r > 1 it 7 -f ^ 



(5) 



—144— 



(6) 



BEST AVAILABLE COPY 



J6 It ! As & 



£ L -C tt Jfc Aft «* tt * Hs *> T A Ut ti 

2)j w «f x m mn.<D &y~-r c n. ft i 

*fc W 2 

«; y f ^ i.- x a' ^ y y / - o. s * - y * a* 

<r> dA f> 19 ^ I 0 0 x l o 0 x s« O^MKflSffUL 
//: tf> t> > 1000-1 4 00 t tilt Slffl^TK Ttt 

*A U * 1 —5 0 * 60 3* Jl * £ *j -i" A * i& * ?li /to 

r. »i« i& & it k Htn^wmu. r k -z 1200 x.xm 

*: ft? M. .5 ^ t s fH 4f # 1 ~ 5 0 Tft fit * <0 Cu -M o 
ft <fc 4r ft tt L * o 

Z)» < Lt (!) "bn/c Cu-Mo ^^K^^-T £A *g tfc 
ft i> 1 O* {k <* * * dffl iif L >t i: £r ifc 

4. W * o 




9-21032 (3) 



<G>: k\ i£L 


*A ftfc Vtx « 
(x 1 0 fl /*n) 


*A Hi >4 * 


1 Pu — 99 M 0 


5.3 


0.35 


il Vi II SJ -J 1*1 O 


5.9 


0.38 


I n Cn — OHM n 


6-5 


0.41 


I J U O *J Iwl IJ 


7 . 1 


0.44 


9ft P11 — Aft M r» 


7 - 9 


0.48 




8 .4 


0 . 50 


30 Cu— 70Mo 


9.1 


0.5 4 


35Cu-65Mo 


9.7 


0.57 


40Cu— 6OM0 


10 -3 


0.60 


50Cii-50Mo 


1 1 .5 


0.66 


10Cu-89. 55Mo-0. 4 5Ni 


6.4 


O.4O 


15C»-84. 58Mo-0. 42Ni 


7.0 


0.42 



J". » O 5 'fi> Cu t 1 5 JB ft. * **- * Cu-Mo & 

6 M f£ £ Si * * <D ft* tt « U C HJ ^ 

7 * <\k<o ft w im u -r £> z> a£ Z o 9 t o & j& & « fft 

*£ ^J- ^ ^ it.. 46 *c N iff? 4 £fe « < A: ^ - c 

>f ^ u -c « #v 5fc (* *j m X &. «*f T 4> ^> ^1 V> ^ % 



(7) 



(8) 



^ 2Ji o r>" ^ fti Cfc O ^ -t <• n ^ I c w Z> C £ 



« ^ Hi W A 



K «E A 



(9) 



-145- 



BEST AVAILABLE COPY 



